Introduction
High frequency oscillatory ventilation (HFOV) is novel regimen of artificial lung ventilation. Small tidal volumes and high frequency [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] Hz is used to ventilate the patient [1] . HFOV belongs theoretically to the group of protective ventilation modes because of small tidal volumes that are about 2 ml/kg. A constant pressure in the airways called continuous distending pressure (CDP) inflates the lung during HFOV. Pressure oscillations ∆P are superimposed on the CDP. These oscillations cause the tidal volume delivery into the respiratory system. It was already published that pressure oscillations are dumped in the lungs in animal experiment [2, 3] and in laboratory conditions [4] . Only a few percentage of the input pressure is present in the alveolar space. Aim of the study is to evaluate a pressure cost of ventilation at more ventilatory frequencies corresponding to HFOV usage during different values of alveolar compliance.
Methods
Respiratory system was modelled by lung simulator 5600i (Michigan Instruments, USA) and 3100 (Sensormedics, USA) was used as a high frequency oscillatory ventilator. Airway resistance was modelled by two resistors Rp5 included with the simulator. Tidal volume V t in the ventilatory circuit was measured by monitor Florian (Acutronic Medical Systems, Switzerland). Experimental setting is depicted in Figure 1 . CDP was maintained at 12 cmH 2 O, inspirium/expirium ratio was 1:1 and amplitude of pressure oscillations ∆P was 40 cmH 2 O. These parameters were held constant during whole experiment. Different frequencies were set up on a ventilator during the measurement 3, 5, 7 and 10 Hz. Compliance was differing across the frequencies: 0.1, 0.075, 0.05, 0.025 and 0.01 L/cmH 2 O. Endotracheal tube with internal diameter 9 mm was placed between the ventilator and the simulator. Pressure was measured at three places of the ventilatory circuit, behind the oscillatory membrane of the ventilator, at the model input (∆P ao ) and in the bellows of the lung simulator representing alveolar space (∆P alv ). A special device developed to measure three pressures simultaneously in range -6.5-6.5 kPa was designed. The device consists of three sensors 26PC01 (Honeywell, USA) and multifunction data acquisition device Ni USB-6009 (Texas Instruments, USA). Each of the three canals was individually calibrated before experiment. Sampling rate of the device is 1 kHz. Detail description of the system for measuring of the pressure is described in [5] . LabVIEW SignalExpress was used for analyzing the signal where the peak to trough amplitude of the pressure waves was analyzed. Measured pressure waves were analyzed and values of oscillatory pressure amplitude ∆P ao and ∆P alv were computed as peak-to-trough pressure excursions. Efficiency of volume delivery EVD (Eq. 1) and pressure cost of ventilation PCV (Eq. 2) were calculated as: 
Results
Computed parameters are summarized in Tab. 1 for different ventilatory frequencies and different values of the alveolar compliance. 
Discussion
Analysis of the pressure waves that were measured in the ventilatory circuit confirmed that amplitude of the pressure oscillations is significantly damped and only a small part of the input pressure is present in the alveolar space. EVD shows that delivery of tidal volume is more efficient at lower frequencies in this experiment. It suggests that resonant frequency of the simulated lung is lower than 3 Hz, which is minimal frequency that can be set on 3100 ventilator. The alveolar compliance set on the simulator has almost no effect upon the EVD at all frequencies 3, 5, 7 and 10 Hz. Minute ventilation determines elimination of carbon dioxide and it is proportional to product of tidal volume powered by two and ventilatory frequency in HFOV. Ratio of pressure amplitude in alveolar space and minute ventilation is described by PCV. 
